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Application No. Applicant(s) 

1D/064 514 CHO ET AL 

Office Action Summary Examiner Art unit 

[!;ML.inh Nguyen 28K 


-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may tju avdilable under the provisions of 37 CFR 1 136!ci) In no (ivent fiov.ever may a reply t)e timely filoa 
after SIX !.6' MONTHS from the mailing date of tfiis corTimunicdtiori 

- if Uie [itMiod for reply specified above is less tfiari thirty (30) days, a reply witfiin the statutory rT'inirTium of ttiirty (30) days vvill be considered timely 

- 1? NO fMMiod fur ref^ly is Sf)eci?ied abo-.e th(! maxirnurr statutcjry period .mII apply and vmI! expir.? SIX (5) MONTHS from tfie r^icji iny da'e of this conirnunicabon 

- Failurt! to re[)ly v.iPiin the set or exiended period frjr reply vvill by statute, cause the application to become ABANDONED (35 L S C § 133) 

- Any re;.)ly rect)iv(?d by tfie Office later than t'lree n'onths df*er the mailing date of this, corrmunication even if tirTiely filed riiay reduce any 
(?arnec patent tern- adjust'nent See 37 CFR 1 704'bi 

Status 

1)13 Responsive to communication(s) filed on 20 May 2003 . 
2a)n This action is FINAL. 2b)|E This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal nnatters. prosecution as to the mehts is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O G. 213. 
Disposition of Claims 

4) E1 Clairn(s) 1-24 is/are pending in the application. 

4a) Of the above clairn(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) [i] Claim(s) 1-24 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claifn(si are subject to restnction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)n The drawing(s) filed on is/are a iH accepted or biD cbjected to by the Examiner. 

Applicant ni3y not f-equest that any objection to the d^av/ingi.s) be held in abeyance See 37 CFR 1 85(3) 
1 1 )□ The proposed drawing correction filed on is: aiD approved b)CI disapproved by the Examiner 

!^ aoprDved. corrected drav,'ings are requre j m reply to this O^^^ce action 

1 2) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) n Acknowledgment IS made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or{f). 

a)L]AII b)n Some*c)n None of: 

1 n Ceilified copies of the prionty documents have been received 

2 n Cedified copies of the pnonty documents have been received in Application No, . 

3.n Copies of the certified copies of the pnonty documents have been received in this National Stage 
application from the International Bureau tPCT Rule 17, 2(a)). 
* See the attached detailed Office action for a list of the certified copies not received 

14) 1] Acknowledgment is made of a claim for domestic priority under 35 U S C § 1 19(e) (to a provisional appiicatioti) 

a) The translation of the foreign [anguagc provisional application has been leceived 
1 5)11 Acknovv^ledgnnent is made of a claim for domestic prionty under 35 U S C. §§ 120 and or 121 . 
Attachment(s) 
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DETAILED ACTION 
Claim Rejections - 35 (JSC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth m section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5. 8-9. 1 1-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato (U.S. Pat. 5349239) in view of Li (U.S. Pat. 5696466). 

• Regarding claims 1 and 13. Sato discloses a semiconductor device (fig. 3. 
column 3. lines 65 et seq.) comprising: 
a substrate 10: 

a heat sink 4 for dissipating heat: 

a transistor disposed on the substrate, the transistor comprising a collector 8. a 
base 7 and at least an emitter 5. 

Sato fails to disclose an emitter electrode directly connecting the heat sink and 
the emitter. 

Li discloses a semiconductor (fig. 5) comprising: 

a transistor comprising a collector, a base and an emitter: 

a heat sink 404 for dissipating heat (column 2. lines 8-12 and column 8, lines 1 1- 

12). 

an emitter electrode 405 directly connecting the heat sink and the emitter 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
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the invention was made to modify the device of Sato to provide a precision of the 
impedance matching and reduce the manufacturing and packaging costs but also 
improve device performance, as shown by Li. 

• Regarding claim 2. Sato discloses the transistor is a hetero bipolar transistor 
HBT (column 6, lines 50-53). 

• Regarding claim 3. Li discloses the emitter comprises a metallization layer 406. 

• Regarding claim 4. Li discloses the emitter electrode is a bump (column 5, line 
64) and Sato discloses the bump electrode 1 (column 4, line 10), 

• Regarding claim 5. Sato discloses the substrate and the heat sink sandwich the 
transistor. 

• Regarding claim 8. Sato discloses the device comprising more than one emitter 5 
and 5a. and emitters are mutually connected by a metallization layer. 

• Regarding claims 9 and 1 5. Li discloses the emitter electrode and the heat sink 
provide an electrical ground connection to the emitter (abstract and column 8. 
lines 11-12). 

• Regarding ciaims 1 1 and 1 6. Sato discloses a plurality of transistors and a 
plurality of emitter electrodes are disposed in an array, and operate as a 

functional device. 

• Regarding claim 12. Sato discloses the substrate 10 is a GaAs substrate (column 

4, lines 61 ). 
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• Regarding claim 14. Sato discloses disposing a metallization layer 5 on the 
substrate 10 to form the emitter, and disposing a second metallization layer 3 to 
mutually connect emitters 5 and 5a. 


3. Claims 1. 6-7, 10. 13 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shirakawa (EP 1077494) in view of Li (U.S. Pat. 5696466). 

• Regarding claims 1.13 and 17, Shirakawa discloses a semiconductor device (fig. 

IB) comprising: 

a substrate 13: 

an electrically conductive layer 12 (column 10. line 36): and 

a transistor 50 disposed on the substrate, the transistor including a collector 3. a 
base 2 and an emitter 1 : 

Shirakawa fails to disclose a bump directly disposed on the emitter so as to 
connect the emitter with the electrically conductive layer for heat dissipation. 

Li discloses a semiconductor (fig. 5) comprising: 

a transistor comprising a collector, a base and an emitter: 

a heat sink 404 for dissipating heat (column 2. lines 8-12 and column 8. lines 11- 

12): 

a bump 405 (column 5, lines 64) directly disposed on the emitter so as to connect 
the emitter with the heat sink for heat dissipation Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
modify the device of Shirakawa to provide a precision of the impedance matching and 



Application/Control Number: 10/064^514 Page 5 

Art Unit: 2814 

reduce the manufacturing and packaging costs but also improve device performance, 
as shown by Li. 

• Regarding claim 6. Shirakawa discloses the emitter electrode 1 is a backside via 
penetrating the substrate 13. 

• Regarding claim 7. Shirakav^^a discloses the heat sink 12 and the transistor 50 
sandwich the substrate. 

• Regarding claim 10, Shirakawa discloses the heat sink 12 is a metal layer 
(column 10. line 36). 

• Regarding claim 18. Li discloses the heat sink 404 and the substrate (the layer 
that the emitter, base and collector disposed on) sandwich the transistor. 

• Regarding claim 19, Li discloses the heat sink provides an electrical ground 
connection for to the emitter (column 8. lines 1 1 -12). 

• Regarding claim 20. Shirakawa discloses the electrical conductive layer 12 is a 
metal layer (column 10, line 36). 

4. Claims 21-22 are rejected under 35 U S C 103(a) as being unpatentable over 
Sato (U S. Pat. 5349239) in view of Li (U.S. Pat. 5696466). 

Sato discloses a semiconductor device (fig 3, column 3, lines 65 et seq.) 
comprising. 

a substrate 10, 

a heat sink 4 for dissipating heat. 
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a transistor disposed on the substrate, the transistor comprising a collector 8, a 
base 7 and an emitter 5. the emitter including an enlarged portion located laterally away 
from the collector and the base. 

Sato fails to disclose an emitter electrode directly connecting the heat sink and 
the emitter. 

Li discloses a semiconductor (fig. 5) comprising: 

a transistor comprising a collector a base and an emitter; 

a heat sink 404 for dissipating heat (column 2. lines 8-12 and column 8. lines 11- 

12): 

a flip chip bump 405 (column 5. line 64) directly connecting the heat sink and the 
emitter. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the device of Sato to provide a precision of 
the impedance matching and reduce the manufactunng and packaging costs but also 
improve device performance, as shown by Li. 

• Regarding claim 22. Li discloses the flip chip bump and the heat sink provide an 

electrical ground connection to the emitter (abstract and column 8. lines 11-12). 

5 Claims 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shirakawa (EP 1077494) in view of Sato (U.S. Pat. 5349239). 

Shirakawa discloses a semiconductor device (fig IB) comprising 

a substrate 1 3. 
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a transistor 50 disposed on the substrate, the transistor including a collector 3. a 
base 2 and an emitter 1 : 

a heat sink 12 for dissipating heat: and 

a via 1 0 connecting the heat sink and the emitter, the via penetrating the 
substrate at the location of the emitter. 

Shirakawa fails to disclose the emitter including an enlarged portion located 
laterally away from the collector and the base. 

Sato discloses a semiconductor device (fig. 3) comprising: 

a substrate 10: 

a transistor disposed on the substrate, the transistor including a collector 8, a 
base 7 and an emitter 5. the emitter including an enlarged portion located laterally away 
from the collector and the base. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the device of 
Shirakawa to reduce the inductance of the outgoing line, as shown by Sato. 

• Regarding claim 24. Shirakawa discloses the via and the heat sink provide an 
electrical ground connection to the emitter 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DiLinh Nguyen whose telephone number is (703) 305- 
6983 The examiner can normally be reached on 8:00AM - 6:00PM (M-F) 

If attempts to reach the examiner by telephone are unsuccessful, the examiner s 
supervisor. Wael Fahmy can be reached on (703) 308-4918 The fax phone numbers 
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for the organization where this application or proceeding is assigned are (703) 308-7722 
for regular communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 


DLN 

July 22, 2003 


